The dsRNA binding protein family: critical roles, diverse cellular functions.
The dsRNA binding proteins (DRBPs) comprise a growing family of eukaryotic, prokaryotic, and viral-encoded products that share a common evolutionarily conserved motif specifically facilitating interaction with dsRNA. Proteins harboring dsRNA binding domains (DRBDs) have been reported to interact with as little as 11 bp of dsRNA, an event that is independent of nucleotide sequence arrangement. More than 20 DRBPs have been identified and reportedly function in a diverse range of critically important roles in the cell. Examples include the dsRNA-dependent protein kinase PKR that functions in dsRNA signaling and host defense against virus infection and DICER, which is implicated in RNA interference (RNAi) -mediated gene silencing. Other DRBPs such as Staufen, adenosine deaminase acting on RNA (ADAR), and spermatid perinuclear RNA binding protein (SPNR) are known to play essential roles in development, translation, RNA editing, and stability. In many cases, homozygous and even heterozygous disruption of DRBPs in animal models results in embryonic lethality. These results implicate the recognition of dsRNA as an evolutionarily conserved mechanism important in the regulation of gene expression and in host defense and underscore the diversity of essential biological tasks performed by dsRNA-related processes in the cell.